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(54) Ultrasonic diagnostic device and method of measuring index for indicating vascular status 



(57) An ultrasonic diagnostic device which is capa- 
ble of introducing an index for evaluating a vascular sta- 
tus which may be a burden on heart in the evaluation of 
cardiac functions and displaying the index, and a meth- 
od of measuring an index for indicating a vascular status 
are provided. 

The ultrasonic diagnostic device 10 comprises and 
is equipped with the blood flow measurement section 1 1 
for measuring blood flow using Doppler effect of ultra- 



sound, the blood pressure measurement section 12 for 
measuring blood pressure and the calculation section 
1 3 for calculating an index Ntei for indicating a vascular 
status using a cardiac output Co obtained from a Dop- 
pler flow rate distribution measurement by means of the 
blood flow measurement section 1 1 and a value of blood 
pressure Bp obtained from a blood pressure measure- 
ment by means of the blood pressure measurement 
section 12 by the expression of Ntei = Co / Bp. 
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Description 

BACKGROUND OF THE INVENTION 
Field of the Invention 

[0001] The present invention relates to an ultrasonic 
diagnostic device and a method of measuring an index 
for indicating a vascular status. 

Description of the related art 

[0002] In recent years, in an ultrasonic diagnostic de- 
vice for medical care, ultrasound is irradiated within a 
subject, a state of blood flow has been displayed by 
measurement using Doppler effect and a volume of 
blood flow has been measured. 

[0003] By measurement of a volume of blood flow us- 
ing such an ultrasonic diagnostic device, cardiac output 
Co which is sent out from heart to the entire system of 
the body is calculated, and employed as a critical value 
on the diagnosis. 

[0004] In diagnosis, at present, a blood vessel status 
is estimated by a common blood pressure test, and the 
prescription of high blood pressure is determined. 
[0005] However, since the blood pressure is deter- 
mined by cardiac output Co and a blood vessel status 
of the subject, in a high blood pressure, even if the vas- 
cular system is normal, the value of cardiac output Co 
may be high. 

[0006] Moreover, even in the case where the vascular 
system is hardened, when the value of cardiac output 
Co is low, the value of normal blood pressure is indicat- 
ed. 

SUMMARY OF THE INVENTION 

[0007] The present invention has been carried out in 
consideration of the above-described conventional 
problems and the circumstances and an object of the 
present invention is to provide an ultrasonic diagnostic 
device which gives a more effective index for the pur- 
pose of precisely making a diagnosis and a method of 
measuring an index for indicating a vascular status. 
[0008] Specifically, an ultrasonic diagnostic device of 
the present invention, wherein in an ultrasonic diagnos- 
tic device having at least a blood flow measurement sec- 
tion using Doppler effect of ultrasound and an automat- 
ed blood pressure measurement section, the present in- 
vention is equipped with a calculation means for calcu- 
lating an index for indicating a vascular status using car- 
diac output obtained from a measurement of a Doppler 
flow rate distribution by the foregoing blood flow meas- 
urement section and a value of blood pressure obtained 
from an automated blood pressure measurement by the 
foregoing automated blood pressure measurement sec- 
tion. 

[0009] Now, in an ultrasonic diagnostic device of the 



above-described present invention, the above-de- 
scribed calculation section is preferably a section for cal- 
culating an index for indicating a vascular status based 
on the following expression: 

5 

Ntei = Co / Bp 

where Ntei denotes an index for indicating a vascular 
10 status ; Co denotes a cardiac output; and Bp denotes a 
value of blood pressure. 

[0010] Or, it will be also available that the other index 
such as index log (Co / Bp), index Bp / Co or the like is 
calculated instead of the above-described index Ntei = 
15 Co /Bp. 

[0011] Moreover, in an ultrasonic diagnostic device of 
the above-described present invention, it is also prefer- 
able that an ultrasonic diagnostic device is equipped 
with an image display section for displaying an index for 
20 indicating the above-described vascular status. 

[0012] Furthermore, in an ultrasonic diagnostic de- 
vice of the above-described present invention, it is also 
preferable that an ultrasonic diagnostic device is provid- 
ed with a blood flow measurement section and an auto- 
25 mated blood pressure section separately. 

[0013] Moreover, a method of measuring an index for 
indicating a vascular status of the present invention is 
characterized in that the method measures a value of 
blood pressure as well as find a cardiac output by meas- 
30 uring a Doppler flow rate distribution using Doppler ef- 
fect of ultrasound, and calculates an index for indicating 
a vascular status using these cardiac output and value 
of blood pressure. 

[0014] Now, in the method of measuring an index for 
35 indicating a vascular status of the present invention, 
preferably the index is calculated based on the following 
expression when the index for indicating vascular status 
thereof is found: 

40 

Ntei = Co / Bp 

where Ntei denotes an index for indicating a vascular 
status ; Co denotes a cardiac output; and Bp denotes a 

45 value of blood pressure. 

[0015] In an ultrasonic diagnostic device having at 
least a blood flow measurement section for measuring 
a blood flow by utilizing Doppler effect of ultrasound and 
a blood pressure measurement section for measuring a 

50 blood pressure, the ultrasonic diagnostic device of the 
present invention is equipped with a calculation section 
for calculating an index for indicating a vascular status 
using a cardiac output obtained from a measurement of 
a Doppler flow rate distribution by the foregoing blood 

55 flow measurement section and a value of blood pres- 
sure obtained from a blood pressure measurement by 
the foregoing blood pressure measurement section, 
thereby being capable of introducing an index for eval- 
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uating a vascular status which may be a burden on heart 
in the evaluation of cardiac functions and briefly exam- 
ining a more properstatus of circulation in a shorter time. 
[0016] Moreover, if the expression of Ntei = Co / Bp 
is employed as an index for indicating this vascular sta- 
tus, the vascular status can be directly expressed. 
[0017] Moreover, in an ultrasonic diagnostic device of 
the above-described present invention, in the case 
where the device is equipped with an image display sec- 
tion for displaying an index for indicating the above-de- 
scribed vascular status, a more proper circulation status 
can be grasped with the image by the ultrasonic diag- 
nostic device itself and a course of treatment to the pa- 
tient can be precisely determined. 
[0018] Furthermore, in the case where a blood flow 
measurement section and a blood pressure measure- 
ment section are separately provided, the above-de- 
scribed object is achieved by remodeling the existing ul- 
trasonic diagnostic device and blood pressure gauge, 
and the development cost can be made inexpensive and 
the reduced cost is realized comparing to the cost of the 
case where a new device is developed from the begin- 
ning. 

[0019] Moreover, a method of measuring an index for 
indicating a vascular status of the present invention can 
introduce an index for evaluating a vascular status 
which may be a burden on heart in the evaluation of car- 
diac functions by calculating an index for indicating a 
vascular status on the basis of, for example, the expres- 
sion of Ntei = Co / Bp using a cardiac output obtained 
from a Dopplerflow rate distribution measurement and 
a value of blood pressure obtained from blood pressure 
measurement. 

[0020] If this index is employed, a new direction can 
be indicated in therapeutic prescriptions, and it can be 
widely popularized as a simplified examination method 
which is capable of finding in an earlier stage an abnor- 
mal vascular status of a person who has been regarded 
as normal by the conventional measurement of the 
blood pressure. 

BRIEF DESCRIPTION OF THE DRAWINGS 
[0021] 

Fig. 1 is a functional block diagram of an ultrasonic 
diagnostic device of the present invention; 
Fig. 2 is a schematic block diagram of an ultrasonic 
diagnostic device according to the embodiment of 
the present invention; 

Fig. 3 is a diagram for illustrating a connection be- 
tween a main body of an ultrasonic diagnostic de- 
vice and an automated blood pressure gauge. 
Fig. 4 is a diagram showing a configuration of a dis- 
play screen of a monitor display; and 
Fig. 5 is a drawing showing a display screen of a 
monitor display. 



DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

[0022] Hereinafter, one embodiment of the present in- 
5 vention will be described with reference to Fig. 1 . 

[0023] Fig. 1 is afunctional block diagram of an ultra- 
sonic diagnostic device of the present invention. 
[0024] The ultrasonic diagnostic device 1 0 comprises 
and is equipped with the blood flow measurement sec- 
10 tion 1 1 for measuring blood flow using Doppler effect of 
ultrasound, the blood pressure measurement section 1 2 
and the calculation section 13 for calculating an index 
Ntei for indicating a vascular status by the expression 
of Ntei = Co / Bp using a cardiac output Co obtained 
from a Doppler flow rate distribution measurement by 
the blood flow measurement section 11 and a value of 
blood pressure Bp obtained from a blood pressure 
measurement by the blood pressure measurement sec- 
tion 12. 

[0025] Although the embodiment of the present inven- 
tion will be described below in further detail, the scope 
of the present invention is not limited to this embodi- 
ment. 

[0026] In Fig. 2, this ultrasonic diagnostic device 10 
comprises the probe 27 for sending and receiving an 
ultrasound within the living body, the ultrasonic diagnos- 
tic device main body (blood flow measurement section) 
21 having an image formation unit for forming an image 
based on a sending / receiving circuit, a scanning circuit 
and scanned echo data, the automated blood pressure 
gauge (automated blood pressure section) 22, the video 
printer 25 and the movable rack 26 for setting these bod- 
ies of equipments, and has the monitor display (image 
display section) 23 for displaying an index Ntei for indi- 
cating a vascular status by the expression of Ntei = Co 
/ Bp using a cardiac output Co obtained from a Doppler 
flow rate distribution measurement by the blood flow 
measurement section 21 and avalue of blood pressure 
Bp obtained from a blood pressure measurement by the 
blood pressure measurement section 22, and the Dop- 
pler unit 24 for performing a Doppler analysis. 
[0027] Referring to the connection between the ultra- 
sonic diagnostic device main body 21 and the automat- 
ed blood pressure gauge 22 as shown in Fig. 3, the ul- 
trasonic diagnostic device main body (UF-5800A man- 
ufactured by Fukuda Denshi Co., Ltd.) 21 and the auto- 
mated blood pressure gauge (BP103MI manufactured 
by Colin, Co., Ltd.) are connected by a serial interface 
of RS-232C. 

[0028] Next, the calculation procedure of an index 
Ntei for indicating a vascular status measured by em- 
ploying an ultrasonic diagnostic device of the present 
embodiment of the present invention will be described 
below. 

[0029] Fig. 4 is a diagram showing a calculation result 
display format of an index Ntei for indicating avascular 
status displayed on the screen of the monitor display 
(image display section) 23. 
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[0030] In Fig. 4, the screen constitution is made so 
that the left side of the monitor display screen 40 is oc- 
cupied with the waveform display section 41 and the 
right side is occupied with the numeric value display sec- 
tion 42, and measured numeric values and calculated 
results are displayed on the numeric value display sec- 
tion 42. Out of units of numeric values shown here, that 
is, in Fig. 4, D-Co denotes cardiac output measurement 
mode, XVTI denotes flow rate time integral, SV denotes 
volume of output per onetime, HR denotes heart rate, 
CO denotes cardiac output, BP denotes value of aver- 
age blood pressure, N denotes index Ntei for indicating 
a vascular status and T denotes index Tei for circulation 
organ. 

[0031] Next, the processes of calculating an index 
Ntei for indicating a vascular status will be described be- 
low (see Fig. 5 as appropriate). 

[0032] Process 1 : turn on the electric sources of the 
ultrasonic diagnostic device main body and the auto- 
mated blood pressure gauge, 

[0033] Process 2: carry out blood pressure measure- 
ment by the automated blood pressure gauge. 
[0034] Process 3: the processes of measurement of 
ultrasonic diagnostic device (calculation of index Ntei for 
indicating a vascular status), 

(1) Select the measurement item [D-CO] of the ul- 
trasonic diagnostic device; 

(2) Send out a request signal of the measured value 
of blood pressure from the ultrasonic diagnostic de- 
vice main body to the automated blood pressure 
gauge; 

(3) The ultrasonic diagnostic device main body re- 
ceives the measured value of the blood pressure 
from the automated blood pressure gauge, 

(4) The ultrasonic diagnostic device main body dis- 
plays the received value of blood pressure, 

(5) Display an index Ntei calculation result on the 
blank space for result of measurement item [D-CO] 
of the ultrasonic diagnostic device main body (Fig. 
5(a)); 

(6) Measure a sectional area of aorta (cm 2 ) by the 
ultrasonic diagnostic device main body (a sectional 
area of aorta is found by designating the diameter 
of aorta (distance between one end and the other 
end of blood vessel of aorta) displayed on the 
screen, for example, using + cursor of Fig. 5 (b) 
within the ultrasonic diagnostic device main body); 

(7) Measure time flow rate integral (VTI) (m) by the 
ultrasonic diagnostic device main body (VTI is 
found in the ultrasonic diagnostic device main body 
by designating integral interval of time changing 
curve of flow rate displayed on the screen, for ex- 
ample, using +cursorof Fig. 5 (c)); 

(8) Measure manually or automatically HR (beat / 
min) by the ultrasonic diagnostic device main body 
(Fig. 5(d)); 

(9) Display the result of the measurement item 



[D-CO] of the ultrasonic diagnostic device main 
body; and 

(10) Display the index Ntei calculation result in the 
blank space for the result of the measurement item 
5 [D-CO] of the ultrasonic diagnostic device main 

body (Fig. 5 (e)). 

[0035] Process 4: end (return to the process 2 and re- 
peat the measurement according to the necessity). 

w 

Claims 

1 . An ultrasonic diagnostic device, wherein in said ul- 
15 trasonic diagnostic device having at least a blood 

flow measurement section for measuring blood flow 
using Doppler effect of ultrasound and a blood pres- 
sure measurement section for measuring blood 
pressure, said ultrasonic diagnostic device has a 
20 calculation section for calculating an index for indi- 
cating a vascular status using a cardiac output ob- 
tained from Doppler flow rate distribution measure- 
ment by said blood flow measurement section and 
a value of blood pressure obtained from blood pres- 
25 sure measurement by said blood pressure meas- 
urement. 

2. The ultrasonic diagnostic device according to claim 
1 , wherein said calculation section calculates an in- 

30 dex for indicating a vascular status based on the 
following expression: 

Ntei = Co / Bp 

35 

where Ntei denotes an index for indicating a vascu- 
lar status ; Co denotes a cardiac output; and Bp de- 
notes a value of blood pressure. 



40 3. The ultrasonic diagnostic device according to claim 
1 , wherein said ultrasonic diagnostic device has an 
image display section for displaying an index for in- 
dicating a vascular status which is calculated by 
said calculation section. 

45 

4. The ultrasonic diagnostic device according to claim 
1, wherein said blood flow measurement section 
and said blood pressure measurement section are 
separately provided. 

50 

5. A method of measuring an index for indicating a 
vascular status, wherein a value of blood pressure 
is measured as well as a cardiac output is deter- 
mined by measuring Doppler flow rate distribution 

55 using Doppler effect of ultrasound and an index for 
indicating a vascular status is calculated using 
these cardiac output and value of blood pressure. 
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6. The method of measuring an index for indicating a 
vascular status according to claim 1 , wherein said 
relevant index is calculated based on the following 
expression upon determining the relevant index for 
indicating said vascular status: 5 

Ntei = Co / Bp 

where Ntei denotes an index for indicating a vascu- 10 
lar status ; Co denotes a cardiac output; and Bp de- 
notes a value of blood pressure. 
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